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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an inexpensive angular velocity 
sensor 

capable of highly precisely detecting angular velocities through the 
use of a 

vibration mode which can not be caused by external vibrations. 

SOLUTION: The angular velocity sensor is provided with a vibrator 
2 made of 

a magnetos trictive material and formed in a rotating body; a support 
member 3 

arranged on the axis of the vibrator 2 for supporting the vibrator 2 
at a 

section of the surface of the vibrator 2 at which its axis passes; an 
exciting 

coil 4 for generating vibrations in radial directions in the vibrator 
2 due to 

magnetos trictive effects by generating a magnetic field along the 
radial 
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directions centering on the axis in the vibrator 2; and a detecting 
coil 6 

arranged at a distance from the vibrator 2 for detecting changes in 
magnetic 

flux according to vibration changes based on the Coriolis force 
acting on the 

vibrator 2 according to angular velocities. 
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d © 73 fa e fa m tc & w g x 75 -r ss 1 !i 73' fa © fa * ic m. it t * . c © « 3- tc t , a * & n 73 
fa d g T*^-r sfjofa * t otniii, nmmto-x^ zta&vx&itir % 0 l tz ^ 

o T » S»#20^aBS*»6ft^fflTlftm=i^7l/6lCfa^3«ISt (fiSJE) O * fa t> . fa El 

IC fc ^ T 5»5 EP H T 7Tx -T 73 fa ( £ 8!) * 2 (C fe § |g ffi) 73 fa G t m - 73 fa ) Cftlgfl**? 20 

C J£ t T ^ ft t % (ftl«) o HtDfcib, M * tl lb 11$ 14 & ffi 3 4 A, 6 fC if 5 3 -Y 7b 6 

^liSf 5J;3Kfftt5o JKDigiS, ft M©*££ (C j£ C fc ft #Sc#3-f /I/ 6 b© 
SJlfifCilgiie-rSo C©^^, ft5tSc©fis14 (fuffl) tt, ftI«t>*lKJtbTllA 

^ «f v t l r n$ w- ?3 fa a 0 © ft m m w m t> -> tc 1 1 1 it m m tt ( m m ) 1 4 3 „ ttctfi 

X ^ faHU^MIlK 7 CJ:-3T<EI««n5I«tttU1l)IV d fe, ^©tStt (IE») ^ ft jjfi ffi 
■b > "9- 1 (C *f U T M B A j& t L T It W 73 fa 0 0 © ft j£ fi An t> r> tz. t * i: « isE 4 § 

faUJ:dCLT, ?-©*Effi^ftji;iSfcjS CT^fb-T 5o 
[ 0 0 3 1 ] 

Ltztfr)X. c ©ftiifi-b>+»- l £{j£fflf § d i: (c J: 0 , l^ffl^ig|HlgS7fc<J:oT^fi)t^ 30 
4i3iB&KttW*EEVd©ffittfc:g-3v>T, ftas-fev^ilcjfin^-pT^SftjifiCTSrfa ( 
i^th^faA>Si^W-73 fa*0 c S ittiffitfcm«E V d ©«ffiffi© 

^??ICI^^T, ftM©*#<*£1$3£?-5<l£tfT*#3„ 
[ 0 0 3 2 ] 

c © i 5 ic , c © ft ?i s -t > -9- 1 tc * n a\ ftWfiideistts^aiijiSfcUTOffi&iBJ^k: 

> fro, 2 ©fa^fil, ^©f ifcgU^fr 6^SgP5)-{Cfa{tftittM73 fa tfQo Tili® L 

, f-o»ig3y«wwk:afkrs^/a«»c*3£i#«*f3*«fctfaa3-rn/4K«j:oT«^ 
» Mft(Dttmx&Mc o m rs^mmvtm imm^-v) x-nm& 2 c t j; 40 

*7 , X J# «■ 3 t <fc 5 2 IC M f 3 ®J © ffi « IhI it L o O % ^ g|5 ffl/j A^S ffift ft 2 (C 

S®lT*©fiil«SgtciHIJ$-r 5 C tffX'% So LfctfoT, C ©ft jiJS-b >+)- l fcinif » 
[ 0 0 3 3 ] 

?e»fC, 2 *3E»»*f 3 T*3£»^5BfS*«lfi8*«ffl LfcC fcK * 0x ft M -tr V 

•9- 1 % + »C6ffi£«ar 5 C t ft^Tf* S 0 S»**T 3 **^8t6?«fi8bTfii» 

ft 2 fc*f LT/H 7xrttW^m^fRlto-r 5 ^«fC ISftrfi3 4 ffl©3 7 i: LT t «hI^ 
tz c fc fc <t 9 . Br«3 >f;i/ 4 fc =k o T3:)«StiSlff$Ii# 2 (MffiAiS 
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< fr^mitmktoxzfjiffii&x'itom*. < nwiz-ttzz. £#t-*s„ iti^t, /hs^x* 
o^^aa-w/j) 2 *s»sp.fc < ig»*-e-s c tj^-p* s„ sec, m 

#2, $NFtftt3« -f H/ 4 fcj: tf tttb 3 ;l/ 6 ^ll4WSl©y-x 8 fcM L 

fzC £IC£*) „ a«rn';l'4fc«fc3B*ff©$--.*8 © ft ^ © if $ £ 85 lb T? f S t « £ , 

^»«if©y-x 8 ©rtau^o«x*«i9J b-zmmfa z ts&xfikibxj n, 6 kw-ts^sp 

mft<D&W*f&mt % Z t^T'tSo Sfc» y-X 8 tflSKli* 2 feck 5*f S# 3 £fflf£ 
[ 0 0 3 4 ] 

ft*, *»njtt, -tmLtz$im<DBMicmmt<ti%^o * % w to ^ t? « 10 

. "icftiHW 3 **&«5-e«fiK-r* Sat L T 5 MfWflE * ffl V T «®J<* 2 

tt^-esjis-rs ii ttT**5o c<D«§i5r, sitSBtf 3 %*&«ST*i8-r a c t ?jg»» 

2 icgDiDLT^ft/UZXlWiCO^T!^ SKfSM S a fflUgJI^ttSf -5 C (C <k 
0, coijSSffiti^TBIn'fyl' 4 t?£i£ £ 4t S Sffl "T S „ C © fc <fc ft fc£ 

. «t6BI6@BS50il»««R^g z F**tK:aSi:«li:Sa-r«*ieaffi»^*J5ESB»lHl 

stttffts, c © m & tc «k n tf , ieMt*E*e»«*safcfi»i/a^fci&, r & b 
»aB5omik*aat*ci:*'Tf*5t)flo, 2 tc/w rxffiat^^ffiAn u& v 

J6s ffllT*$lit)5|Ig-(!>9Uirilit5Lt^T'c!5„ /W 7 X Bt » * in *. 

feiiStiktLTs JBii#2*2te©Ji!!«»T*iB»^Scfc#T*^;te«K ffi Sb JS z£ 

[ 0 0 3 5 ] 

-73. ^ tD — SIS tc i3< ^ A, 3t f# SP M 3 ^ fi? fiK "T 5 c t t T * So S^KilhB, 

»«LT^*^BItt*fc*^a5fc*ii»^t>T5»»*t 3 *«l«-r S C t feT»*S. C 30 
©Mtckfttf , *&«5££&TSfcttT?M«l^©**S£^fi:gS't S c ttfZ* 
£©£«>, «Ar4Wtt©ft3ifi-b > * S £ fc ffl 3S * 3 C t So 0 

6 fc^-T <t r> fc, BI«07i7^Hf (i8LT^4^RS«8tt#) 3 a ©if &?L 3 
hrtKHtttt©&K«E 3 b^fflALT5fifStf3^Iit5i:i:fet*5 

o ^ ej:*iHr % r ia « © 7 x ^ h»3 a znm&ffut itf sl, * <o 3 

hrt£fflA?-3&H«E3 bi:LT»iO«^$tt*Wt5^BIE3 b£T'i6MLT 
< c £ ic ck 9, [ Oit^SIIcgl-rsci^TtS. * fc , 7 x 

C»'ff5. £ fc , ®«3>i';l/4lcW , rS37»*ri:L/T3E«r»W3%ipJfflLai/>i:* 
KB, 3 *#tttttttt (0y*tf, T'«)S1-5af!??5 0 *fc 40 

, X 3 *#tttt*JfiT?l»j* Lfc*£-, JESSi* 2 ©T73 tcffig LTjgSStt 2 

±«#l*y-X8R:Hje^*tKicT*lll*Ji«i#20±iB**«»KEg3£^-*e:i:lc < l: 

0, fift#2*±*A^ffJ0Ttf fc«aBT?3£fip"r*««*affl-rsj: tti-no c©j§ 

& , M 3 ;l> 4 © # Ml 1 artlcatt{*%37»tti:LTEiB-rs©^»SL^. C 
©J8fiKfc<fcD* ±82 bfcH«S©M£: ftttfc IT, c ©fiitti** L TM n f ;b 4 tc <k 
oTx)SSnfti»$Sl<* 2 ©4>^S5^{cfj^<J; < «SSt5 C tA'T'tSo C ©<t^ 

«n« 2 ctTPHii fc5i^»*r 3 KznznmtL lt, -»os»i*f 3 , 3T-tgi/j{*2 50 
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zmmz&m? s c 1 & t* t s 0 ft ft l , c©j§3- % 2 ^ra^t-mcw 

;t> 4 fc£ttttti:GRtLfe$tttf# 3 lcovTtt#«tt*r****l*-r*. 

[ 0 0 3 6 ] 

left. ±KLfc*jS©#figTfci:, mW}Hf-2 £ P] $ ft tc M L ft W fC O !,> T fitt IE L ft *K M 
j;96I*<!)*54*) , Rglifct L < ttHio> £ ft it c n 6 * ffl * £ ■& T « fS L ft 

tc, i sfcti 2 u±oRaii«ft*E»bT«js-r s c 1 1 T?#s 0 tft. « m n -r ;i/ 6 t 
tifts. sft. ie ©«*«**£ re w An artisan ©fa t £ «m« < vs.mt zn. 

[ 0 0 3 7 ] 

S ft , ft Jl fi -fe > -9- 1 (4 , Iftt'fffltSCtt.T'tStf, 0 7 tc ^ f <fc 5 ft , 3 o © ft 
m&izvVl, 1. l*I*^t)*T3tflftlS*lH8t3 l*i«tiili:t,T*5 

, COftIfi*tfJ8l3 ltt, 3^©ftiifi-fey+M, 1, I t , mitLffitt 3 2 t, &ft 

iSfi-fevit i ffl<DafiB«i@iS5 *«ttfrajH*»@e7 d>tntBi*f) ££«;lt 

>■*)■ I It Y*t\ 89©ftS£t:y+MttZttfc¥?TlCi8:S«J:3fcRj£S*iT* * 

n -r mi s as *f 3 2 tc 11 g s n 5 . c © ^ & a & w ^ s 3 1 tc * n &\ 3H©tTKSt 20 
sftaiiE*H«fC«w-r*ci:^"e#So s ft . bsbl4^#, m © ¥ m ft tc « ^ r 
(D^^fj-rs^^tctot-^ftjijif^^m-rsif^-fctt, w * ar , isiafcfe^szwicSBS 

[ 0 0 3 8 ] 

£ft, ft iljg-fe 1 Efe^T, 3E»»» 3 5 C t T* * 3„ S 6 tc 

> ±ffitfcft)ije-fey9-i^ft^fi^tosg(i, t:f**^7«icafflsnT^5¥5n 

ffiiEttfll (!U«BttiE«ffi) tc t S C #T*£ S ©tt40s&© c fc , it ffi g B *\ © M ffl * 

[ 0 0 3 9 ] 30 
[%B§©^S] 

tt±OJ:3lc, *?Wc&£ft M-fe >-*Hc Jctifi\ fiBMfig^g M# ©«l * 
4:t5tt»SiRiei69fti»4*Oitft«)rt»KJ84?^5ci:fcJ;oT8SaiitJ: 

sflft»#ft©jgf>£®fifttc$!4i£-e, jgibttfc^ffl-r 5a u * u tiicm-3 < 

s§ $j © g <b tc & cfe«3[«{b%*wr § aicit)> » fit © # » -e a B c o»ft^agft« 

fig (Itt-K) T?«Kl#*«»*-£5 C fcfttT*£ x cntCfcD, <fc *&Kl# 

rtSo Lfeii'oT, c © ft & & -fe > it tc j: n tf „ ft SB M M An t> ■? ft « fi tc tj ^ T t> , 

^^m&^nmmz^&t % c t a^t* * s„ ^ft, jga**3£»»»©*TXJt-rsisfa 40 

&«UJt£fijffl l ft c ttc <t 0 , ft ii^-b yV& + ft&mKMmt % c t A^-e ; ^ 5o 

[ 0 0 4 0 ] 

Sft, *«wfc«sftasa-b>-9-ic«tntf, ittMSi-j j^astf l ft c t tc * d , 

[ 0 0 4 1 ] 

Sfc, *5SWtc«Sftiga-fey+i-tc cfcntf, *^«tB*dA,if3£fip»tt £M bft C i: tc 
£fi»#©rtS5fc!S£fc?g£2-frSc:i:#T?£So LfeihT, ^ W 8 © .ft £ £ & ® © 
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ffctf*#<, O ifi « ft J: ^ ® < igffl/j£-£.5 C £ #T'£ 5. 

« # « S- C it % « EE * 2 S * ■& T ± IB <0 & A St » * £ A <* * 5 *t Jilt t it « L T » itt ft tt EE 

[ 0 0 4 2 ] 

Sfc, *ftafi£*>-9-C *tltf» Bfttt, 3S®»tt, ftff£lS¥gt&J: tftfcfcH 

fci«K »ft«Jfc*ffi«T?**iej&, * 0 -JBftB* < Mtt*fttt£-&« C £ A'T'tSo 10 
[ 0 0 4 3 ] 

o 

[ 0 BS © $f ¥ & IB WH 

[02] ftafi-b>-9-i©rtg|5fflit, 32 S B ft B B 5 « <t tf HO Wtttt B B 7 * M m 1 5 fe 

*6 © m w m x & s o 

[h 3 ] n Jis-fe yy- 1 tc& m&wtat> ■? x ^«scfett« tsato 2 20 
fSifc &vmm~j3\%*7jktmw}& 2 « «t cFt^m n 6 <D¥wmx&%„ 
im 4 ] nmm*>v 1 fcont#i«i©fti8Ktf *nfcc> fcitffsicfcttsjgfttt 2 rtaoati* 

©?3l^fc«J:tf«»*l^*^-rSft*233j:rflftffi3-('/l/6© 3 PffiH?*5o 
[05] PiMm-tyy 1 lcgBW*lfllOft3ffiaA^int)ofe«Bfc:tett«S»4*2rtgp©a 

[06] 7K'Affi.G3 b 3 <DilS*St»«fSfiB?*S. 

[07] 3o©aa*-fe>iM*B^fcaHst*iH«ii3 i<o*»>*£jK-r#»BSHT?fc 

1 ft jS fi -b > -9" 30 

2 jgftf* 
3 

4 ft at 3 -r ;i/ 

5 ftBBMBB 

6 & US 3 -f ;U 

7 |SJW^)Uc|n]^ 

8 ^ - X 

31 n mm ®m mm 

A MB 



(11) 
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